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The above book was released in paper form in June, 1996. After itsrelease, it was
converted to digital form as Adobe Acrobat (.pdf) files using Acrobat version 2.1. The
Acrobat presentation you are accessing is afacsimile of the published book. Thetitle
page, contents, and acknowledgments as well as each chapter of the book, are each
separate .pdf files. The book was split into separate files to minimize download times for
World Wide Web presentation. The entire file set is approximately 5.7 Mb.

A few minor editorial changes were made to the book to correct errors and some of the
figures have been enhanced. The figures are the same as those in the book, but some have
been reprocessed or redrafted and others converted from grayscale to color to make them
more useable.

The navigation principle for the book is simple, everything is linked to the contents page.
Thus you can click on any of the chapter titles (highlighted in red) shown on the contents
page and open that chapter. In the reader when you are on alinked item the cursor turns
into a hand with a pointing index finger. To return to the contents page you must have the
“bookmarks and page” button on. If it’s not already on click on the bookmarksicon in the
tool bar (shown below).

F—

EE The bookmarks and page icon

The figure below replicates the screen display for the first chapter with bookmarks on.
Two windows are open, atall narrow window on the left which is the bookmarks window
(or “overview area’ as Adobe callsit) and the main display window on the right. The
bookmarks window only contains one item: “Contents” with alittle page icon to the left of
the word. If you click on “Contents’ in the bookmark you are returned to the Contents

page.

The Contents page also has bookmark entries that allow you to go to the title page of the
book, acknowledgments page, an Acrobat Reader quick help file, as well as return to the
readme file you are presently viewing. The quick help file briefly tells you what you need
to know about the Acrobat Reader program.

Note: depending on your video system and the Reader zoom level, displayed files may
appear coarse and difficult to read on your screen. However, if you zoom in they should
display well, and printed output at 300dpi will be sharp.
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GEOENVIRONMENTAL MODELS OF MINERAL DEPOSITS--
FUNDAMENTALS AND APPLICATIONS

by Geoffrey 3. Flumlee and J. Thomas Nash

INTRODUCTION
Ecenemic geologists recognize that mineral deposits can readily be classified according to similarities in their
geologic characteristics (ore and gangue mineralogy, major- and trace-element geochemistry, host rock lithology,
wall rock alteration, physical aspects of ore, etc.), as well as their geologic setting (see for example, Guilbert and
Park, 1986). Early geology -based classification schemes have evolved into mineral deposit models that classify
depesits not only on the basis of geologic characteristics, but alse on the basis of geophysical and gecchemical
characteristics and the genetic processes by which the deposits form (Cox and Singer, 1986, Bligs, 1992). These
conceptual minera deposit models form the basis for most modern mineral exploration methedologies, and have also
been used as tools to help assess the potential for undiscovered mineral resources in regions with known geologic
characteristics

A next step in the process of mineral deposit modeling is development of geology -based, geoenvironmental
models for diverse mineral deposittypes. Mineral deposit geology, as well as geochemical and biogeochemical
processes, fundamentally control the environmental conditions that exist in naturally mineralized areas prior to
mining, and conditions that result from mining and mineral processing. Other important natural controls, such as
climate, and anthrepogenic factors (including mining and mineral processing methods) mostly modify the
environmental effects controlled by mineral deposit geology and geochemical processes. Thus, deposits of a given
type that have similar geologic characteristics should also have similar environmental signatures that can be quantified
by pertinent field and laboratery data and summarized in a geoenvironmental model for that deposit type. Similatly,
envirenm entally important geolegic characteristics, such as the presence of an alteration type likely to produce highly
acidic drainage water or an alteration type likely to help buffer acid drainage water, should also be common to most
or all deposits of a given type, and thus can also be summarized in a gecenvironmental model. As discussed below,
the need for and use of geoenvirenmental models are immediate and waried; these range from enwironmental
prediction and mitigation, and baseline characterization, to grass-roots mineral exploration, and assessment of
abandoned mine lands and mine-site remediation

This compilation presents preliminary geoenvirenmental models for 32 mineral deposit types (or groups
thereof) compiled by U.5. Geological Survey earth scientists and environmental geochemists using data available as
of mid 1995 The gesenviremmental modetr foltow thettassifreatiom seiretme <f amdare mumbered accor ding tothe—
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Inquires regarding the book, including obtaining a CD ROM version, can be made to
Edward A. du Bray at:

U.S. Geological Survey

Mail Stop 905

Box 25046

Denver, CO 80225
email:edubray @helios.cr.usgs.gov

The paper version of this book may be obtained from the source below for $41.25 (price
subject to change, and the supply is limited).

USGS Information Servies
Box 25046

Denver Federal Center
Denver CO 80225-0046
Telephone: 303-202-4210
Fax: 303-202-4695
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